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derground extension of the coal fields ute to Baron Ferdinand von Rich- - I

thofen, who examined the Comstock Jbeneath the younger rocks suround- -

THE MINES OF ARIZONA ing them, is of paramount importance in 1865 for the Sutro Tunnel com- -
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general investigations in those states
as is believed will aid in a better de-

velopment of the metal-minin- g indus-
tries of the country.

to its industrial welfare. One of the j pany, at that time engaged in driv-fir- st

pieces of work in this direction ing a deep level adit to the lode at
resulted from the admirable mapping j a depth of over 1,000 ' feet vertical
of the Mieland coal field by .Beete below the then existing workings.
Jukes, a distinguished member of the j The German geologist had a keen

survey of England and j sight into structure, and although
Wales. The entire correctness of his I the mines were, when Becker wrote,
theories was demonstrated by Henry about six times as deep as they were
Johnson in a deep sinking at Landwell at the date of von Richthofen's k,

when the first definate tiroof was Tort, the later investigation states

j This department is under ths di
faction of Mr. W. E. Defty, the

American Mining Congress '

The report of the preceedings of the
American Mining Congress has just
come to hand. It covers the results of
the sixteenth annual session held at
Philadelphia. The report includes a
great many papers and subjects relat-
ing to mining and all of interest and
value in the many phases of this great
industry.

Xone of the officers, directors or ex-

ecutive committee are from Arizona,
they are mainly from the iron and coal
producing states.

The .oi!sress lias increased in im-

portance from year to year and is at
present probably on a more important
and useful basis as a help to minins
than ever before. The congress is go-

ing to be especially effective in legisla-
tion relating to mining, for the heads
are practical, and no doubt there is a
great future for its work.

Cheap Copper
While the Warren district at Bisbee

boasts the highest grade copper ore in

I wall known mining engineer, who
j will carefully scrutinize all mat- - j

I ters relating to mining in order j

j that only reliable information re- - j

j garding legitimate enterprises j

shall find a place nere. I

j The Republican would be pleas- -

j ed to receive information from j

furnished of the prolongation of the tnat ,he opinions and' predictions of j

South Staffoidshire coal field to the n,a Predecessor as to the Denaviour
of the lode in depth had been veri-- j

the world, Arizona is not afraid of low
grade ore and has mountains of it.
Some of the mines out there are build-- j
ing smelters on 2 per cent, proposi

Patronize Those Who Patronize You
"ASK YOUR ARIZONA HOME GROCER"

Los Angeles Soap Co
fied in a very remarkable manner.

Von Richthofen ascribed both the
filling of the Comstock fissure and
the decomposition of the andesite j

tions, and are making fortunes at that.

east under the fringe of overlying red
rocks.

Similarly, the discovery of a buried
coal field in the southeast of England
was the direct result of a piece of
pure scientific deduction. Goodwin-Auste- n

argued that, the tectonic folds

j any part of the state regarding
the development of the mining in- - i

dustry. All communications
should be addressed: Mining De- - I j

I partment, Arizona Republican.

I ;

From the Annual Report of the Na-

tional Bureau of Mines, Joseph A
Holmes, Director
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A Lucky Strike
Twelve years ago a rancher who was

struck with the levelness of the land
at one point in Cochise county, Arizo-
na, tried to dig a well there. He struck
artesian water and bragged about it.
The big operating companies at Bisbee
knew the limits of their own water-supplie- s

and its possible development
so they moved their smelters down to
the man's ranch and named it Doug-
las. It is now a city of 12,0n0 inhabi-
tants with two of the biggest smelters
in the world and water for all the in-

dustries that can accumulate. Los An-
geles Times.

533 Van Ness Ave.,
San Francisco
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LO ANGELES

Second and O Sts.,
San Diego

"country" on its hanging wall to
solfataric action, a term he used to
describe the alterative influence of
the gases and water, vapor given off
from a late volcanic intrusion into
the Comstock complex. Von Rich-
thofen was evidently a strong sup-
porter of Elie de Beaumont's theory
of ore deposition by metallic emana-
tions. Becker, on the other hand,
although he recognized that the hot
springs met with in the Comstock
lode must owe their abnormal heat
to the effects of an expiring vulcan-is-

the focus of which he placed
at between two and four miles depth,
considered these waters (to which
he attributed both the filling of the
fissure find the prophylitization of
the andesites) to be of metoritic
origin, tentatively suggesting the
Sierra Xevadas (distant twelve miles
from the Comstock) as their source.

The lTnited States not only is ricli

The Diamond
The Diamond is the most impen-

etrable of all known substances, and
will scratch any other stone or the
hardest steel. During his lecture at
Kimberly, before the British associa-
tion, Sir William Crookes squeezed a
diamond between two blocks of steel
until they touched, without the slight-
est injury to the stone although the
pressure is said to have been 170 tons
per square inch. Gardner V. Williams,
late of the De Beers mines, witnessed
the experiment, which thoroughly

the impenetrability of a
rounded diamond. Xo doubt, however,
an octahedron formed stone would not
have stood the tect.

in the Palaeozoic floor, by which the
existence of coal basins are determined,
would be traceable, even when covered
by a great thickness of newer rocks;
because a line of disturbance, whether
of faulting or folding, when once
established, tends to be the loens of
subsequent movements and thus to set
its marks on newer strata,.

The correctness of this tectonic prin-
ciple was demonstrated by the success-
ful borings carried out in the neigh-
borhood of Dover, first by Sir Edward
Watkin. and later by the Burr com-
panies under the scientific advice of
Professor W. Boyd Dawkins and other
geologists. These borings showed that
deeply buried under the mesazoic and
tertiary .strum, is a coal field, situated
on the line connecting the seams
worked in northern France and Bel-
gium with those of south Wales and
Bristol; and it appears not improbable
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SPECIAL THIS WEEK

During the past several years devel-
opment in the metal-minin- g industries
of the western states has fallen far
short of that of agriculture. In some
of these states there has been a decline
lather than an advance in mining de-

velopment. Thus, in the states of Col-

orado, Idaho and Montana the only
states for which we have such records

the average number of men employed
in the metal-minin- g industries for the
five years ended December 31, 1912, is
but 69 per cent of the average number
of men employed timing the five years
ended December 31, 1907. The total
number of men in those industries in
these three states was 61,107 in 1900,
and only 28,461 in 1912.

During this time, furthermore, there
has been little advance in the annual

Magma ,
Mr. J. J. Xeary who has been super-

intendent of this property ever since
the Gun, Thompson interests acquired
il, has tendered his resignation, the
same to take effect today. Mr. Xeary
has applied himself assidiouslv to his
work and certainly merits a well earned
rest. that other coal areas might be found

in great natural repositories of mill- -
eral wealth, but is fortunate in its j

economic geologists, whose keen ob-

servation and powers of deductive
reasoning are admirably adapted to i

The De Beers diamond mines con-

tribute $3,600,000 per annum to the rev-en-

of the union of South Africa, at
the present rate of production, the
mines will last for 50 years or more
Mining & Scientific Press.

The Magma property is now receiv- -

values of mineral products. Mean- - lts Piwtnoal power from Roose-whll- e,

however, agriculture in these I velt- - The pumps of the mine were
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34x3'2 11.70 37x4' 23.30
36x3'2 12.20 38x4', 24.00
30x4 1400 42x4'2 25.00
31x4 15.20 34x5 P0.C0
32x4 16.20 "65 25.00
33x4 16.90 37x5 27.00
34x4 17.50 43x5 27.00
35x4 18.50 3Cx5'-- . 32.85

the study of their structure and
genesis. That this is no idle saying,
witness the splendid series of mono-
graphs and professional papers is-

sued by the I'nited States geological
survey.

I have referred to the work of

sinned upon trie power a week ago.
All the offices are also lit up with
electricity.

This is pn inortant installation

western states has had the advantage
of an agricultural experiment station
and an agricultural school established
and maintained by the federal govern-
ment in each state; and it has also had

The Relation of Geology to Mining
(By F. H. Hatch, in Economic Geology)

Geology was founded to a large ex-

tent on the observations of the miner.
The primary geological conceptions,
such as outcrop, strike, dip. hanging-w- all

and foot wool, together with a
wealth of mineralogical and penologi

tne of the line is 4" miles carried

if the underground geology of this line
of country were systematically ex-
plored.

A satisfactory feature of the discov-
ery of buried coal fields in England is
the large addition thereby made to
British coal resources, as to which pre-
vious estimates had been rather pessi-
mistic.

Another instance of the successful
appM-atio- n of geology to mining is
furn'fhed by the tracing eastward and
southward of the or apex
of the Rand banket formation under a
cover of no tn 1,200 feet of later un-
conformable beds. The investigations
that led to this result were based on a
geological survey of the country be-
tween Rocksburg, the Springs and Hei-
delberg, the first results of which made
it probable to me that the Van Ryan
conglomerate, which disappears near
the Springs beneath the Karroo coal
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" 'usm p ross tne country. There arethe advantage of the expenditure of
approximately $92,000,000 since 1902 in my "iiis of broad side hill trail
the irrigation and development of large ,hro"r" the mountains. This-- work was
areas of public lands in each state. j "1;iinl.v constructed by Indians and Is

As a means of carrying forward the ?n excellent job. and it is expected to
needed investigations looking to the "lrn som" of n!s trai' Into a wagon
upbuilding of the mining industry in j roai- A" ,ne towers of the transmis-th- e

public-lan- d states, it will be highly ion line are "f steeI with cement
advantageous either that a considerable foundations. All the work is of a very
number of mining experiment stations substantial and permanent nature.
be established in those states, or that
additional funds be provided to enable j Cooler Strenoth of Metal's Position
the bureau of mines to conduct such If with spelter under 5 cents per

Emmons and liecker, but there are
many others, to mention a f"W only:
It. D. Irving, who wrote on the copper--

hearing rocks of Lake Superior;
Lindtrrcn, on the copper deposits of
the Clifton-Mo- r nci district of Ari-

zona; Weed, on the geology and ore
deposits of the Butte district, Mon-

tana: Lindgren and Ransome, on the
geology and gold deposits of the
Cripple Creek district, Colorado;
Van Hise and I.eitli, on the iron ore
deposits of Lake Superior; Willett
G. Miller's work in Canada, on the
cobalt- - silver district, also deserves

cal detail, were furnished by the early
metal miner, while the close study of
the bedding relations of the coal-seam- s,

which their profitable extraction de-

manded, formed the basis of modern
stratigraphy. The earlier geologists
acknowledged their debt to mining, but
today the positions are reversed, min-
ing is in debt to geology. Thus, by the
application of geological principles,
valuable seams and lodes, even when
distributed by igneous intrusions or

Ilv.ttc l,;striet,"
detaile 1 (.bserva- -

of the
necessitatingmeasures and the Nigel conglomerate

fruit Little

S3
Dy lauiting. are traced Tar, emerging therefrom nmr .Heidelberg

beyond their first known outcrops, and wprp geologically identical, although
facts on their downward ex- - separated bv a nr?- - in vhir--'tersron are scientifically interpreted. ''o'omite and coal measures from the
while detailed geological surveys of surface, as my work progressed, the
mining districts are of the greatest ser- - ' "sition that the two outcrops. 'with
vice to prospectors, and sometimes their opposed dips, were respectively
lead to entirely new discoveries. To- - j the northern and southern lips of a
day, on the great iron and copper mines I"rse nu shallow synclinal basin,
of the United States not only are ge- - t(camf almost a certainty, and deep

WEDDING
INVITATIONS

AND

ANNOUNCEMENTS

'.haratteristic features of the silvi-- i

veins, right at the beginning .f the
mining operations of ihat amij, w.is
of first importance, and his early
recognition of the bearing of the
Keewatin series, whiWi underlies the
cobalt conglomerates, on the life of
the mines, exercised a salutary
chastening influence on the exagger-
ated optimism of those responsible
for the primary development of the
field.

The laborious nature of the task
of collecting and collating the mate-
rial for such memoirs is well illus-
trated by the introductory remarks
to Mr. Weed's professional pajier,
"The Complexily of the Ideological

tions-
"In every mine map of eaih level

were transferred t note-book- s, and
v.nh tiit-.s- iv. hand, the writer an.l
I. is i.ssir-i:iil- carefully ixamined ;he
drilts and cross-cut- s and platted en
the maps the occurrence of eaeh siio,
vein or fault, noting the dips, strik
an.l other important features. Stopes
and raises uere noted in the same
way and sketches made of particular
features of and

Over a hundred miles of under-
ground workings were examined in
this manner.

imimu .inu sieei prices at the lowest
figures for years, copper prices can he
maintained at 14 cents and above, with
the brass industry in this country op-- !
crating 60 per cent and new construc-
tion practically stopped, it is a wonder-
ful commentary on the world-wid- e de-- i
mand for the metal. The question to
be considered is at what price copper
will sell with business even normal, let
alone booming.

A production of 151.000.000 pounds of
copper for the month of April was a
surprise and under the circumstances
an increase of 5.7000,000 pounds was
most satisfactory, following a decrease
cf 9.000.000 pounds the previous month.

We are now back to practically nor

u,"6in leiunieu o snuiy tne deposits. ; "" mue m me interveningE. LITTLE COMPANY
426 SOUTH BROADWAY

LOS ANGELES Tr1i o;t
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dollar V2
for
25c

Y. StoreKorrick's N

3
mal copper production in this country,
and at the moment it may be that pro-
duction is slightly in excess of con-
sumption, but this is not a situation to
cause much worriment, for with the

l(WWWWWWWWWWWWWWW
I Assay Office of

but the exploratory work is often com-
mitted to their care. By means of a
system of routine work, successfully
organized on some of these mines,
veins and ts are correlated
from level to level; raises, cross-cut- s

and pump stations are located In the
positions most .suitable to the geologi-
cal conditions, and lost In
faulted country are recovered, the fault
displacement being determined quanti-
tatively and allowed fcr in subsequent
development work on lower levels.

Specific Instances of the successful
application of geological knowledge to
mining work can, of course, be given
in abundance; but a few must suffice
for the present purpose.

In England, the proving of the un- -

8. NEAL IiJ. AND CHEMIST

"""""f. confirmed in the end the
correctness of the theory in the most
satisfactory manner.

The successful outcome of theseinvestigations added to the
gold field an enormous

area of mining ground, in which the
banket is not too deep for exploita-
tion, should Its average gold contentprove high enough to enable it to beprofitably extracted, a consumma-
tion, of course, devoutly to be
wished ,but only demonstrable by
shaft sinking and development, sinceassay results of bore-ho- le cores are
no guide to average values. Thedeepest bore hole of the series undermy immediate supervision, namely,
that put down on the boundary ofthe farms Grootvlei and Daggafon-tein- .

was practically on the axis ofthe syncline and cut the main reefat a depth of 5,540 feet. It passed
through 1,140 feet at dolomite he.

, slightest sign of business improvemest
in this country the demand for copper
here would increase bv leans and

Flagstaff, Ariz.

- -- - - -- - -fc.n.rmjXAAxnvinrrrir)ni-,-i- -

bounds.
Then again, in the past it was a trade

maxim that Europe would buy an un-
limited amount of copper at 12 to 12'
cents, the large consumers and traders
there being willing to stock up with
copper at that price for investment.
Xow it has become apparent that the
improved world-wid- e demand for cop-
per has changed the buying level of the
foreigners from 12 to 14 cents and at
the 14 cent price an almost unlimited
volume of copper can be sold abroad.
News Letter.

F. J. Coleman
ASSATER & ANALYST

35 E. Washington St.
Phoenix, Arizona

fore entering the Witwaterstrand
formation, but gave a most instruct

-- -' - -- --
MAJ xn.nrifi nriririririri-i- -i

Points of Intarast Near Flagstaff
Grand Canyon f5 miles
Extinct volcanoes 18 miles
Lava beds 16 miles
Ice caves 16 miles
Prehistoric cliff dwellings. 10 miles
Cave dwellings 10 miles
Oak Creek trout stream... 18 miles
Montezuma's well 60 miles
San Francisco peaks ....12 miles
Elevation 13,900 feet.)
Altitude of Flagstaff 6907 feet
Prehistoric ruins 36 miles
Natural Bridge 76 miles
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services rendered in recent years to
mining by geologists. But mention
must be made of E. J. Dum'a survey
of the Bendigo gold fields and his
brilliant exopsition of the true na-
ture of the remarkable saddle reefs,
whose tectonic structure has deter-
mined a type of mine development
quite peculiar to that field.

Again, S. F. Emmons' monograph
on the structure and genesis of the
Leadville silver-lea- d ores has been
of enormous value to the Colorado
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mines, not a few of whom owe their
success in that field to the predica-
tions of the distinguished economic
geologist, whose recent demise we
must all deplore; on the other hand,
the theory advocated by Emmons,
that the ores were derived from met-
als leached from the overlying
porphyries, and the consequent con-
clusion that the lower or white
limestone would prove unproductive
have probably somewhat retarded the

To i ta a broad claim to make, but
the 8oholl "Foot-Eater- " easel feat,
provide! absolute mean of foot con-
tort

When toe arch of the foot Is not
properly supported and the modern
hoe does not give this required sup-

port the feet tire and ache and pain
and become fever'sh and then there
Is a twitching and seeming strain
on the limbs, and frequently a feeling
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ueeper development of the district.
These lower horizons have since
proved to be very productive, as will
be shown in the new monograph on
the Leadville district, now in prepa-
ration by the United States geological
survey. Emmons' researches on the
deposits of silver-lea- d ore in lime-
stone at Leadville incidentally led
him to develop the theory of meta-
somatism, or replacement as a prime
factor in the genesis of ore deposits.
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Another worker in the same field,
and moreover a friend of Emmons',
and long a colleague on the United
States geological survey, is George
F. Becker, whose classical studies on
the famous Comstock lode and its
high temperature thermal springs,
have done so much to demonstrate
the close genetic connection between
ore deposition and vulcanicity,
Becker's monograph on the geology
of the Comstock lode was issued in
1S82, and in one of the opening
chapters he pays a remarkable trib- -
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